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Energy, as labor and capital, which is the essential input in production process, 
has become an important basic strategic resource to economic development. Since 
reform and opening up, China's economy has developed rapidly. But the shortage of 
supply and low energy efficiency in China has caused severe obstacles to sustainable 
economic development. Therefore, improving energy efficiency is an inevitable 
choice for sustained economic growth. Together with deepening development of 
opening up to the outside world, foreign trade and FDI in each industry have 
increased rapidly; however, can the openness improve the energy technical efficiency? 
There are two defects in present papers regarding the relationship between 
opening up and energy efficiency. On the one hand, most of them concerned about the  
energy productivity, neglecting the technical improvement. On the other hand, a few 
papers only used DEA to calculate the industrial efficiency while they didn’t consider 
the impact of opening up to the outside. Based on the different degree of openness in 
industries, the thesis uses SFA to calculate energy technical efficiency in each 
industry thus to verify the relationship between them. 
Firstly, by telling differences of several indexes measuring energy efficiency, the 
thesis shows the rationality of using energy technical efficiency, which is defined as 
the ratio of optimal output divided by actual output of unit energy-consuming. 
Secondly, the thesis shows the differences of energy-consuming, foreign trade and the 
usage of FDI in each industry after comparing. Thirdly, the paper starts to the analyze 
mechanism between opening up and energy efficiency from the theoretical angel. And 
then through building a logical model by SFA to calculate the efficiency and impact 
of opening up, the thesis uses Frontier4.1 to estimate the model. The result shows that 
the energy efficiency has been improving in China’s industrial sectors; however, there 
is still a gap among the industries. Meanwhile, it proves openness has a positive 
significant impact on upgrading the industrial energy efficiency. At last, based on the 
above result, the suggestions are put forward to continue the development of opening 
up in order to improve energy efficiency in each industry. 
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100.6 亿美元增长到 2008 年的 952.53 亿美元。进出口贸易也飞速发展，从 1989
年的 4156 亿元增加到 2008 年的 179921.5 亿元，十九年增长了 42 倍；另一方
面，我国工业行业能源消费总量不断增加，从 1989 年的 66291 万吨标准煤增长







































































































































后，本文采取了 SFA 的方法进行实证研究，对 34 个工业行业的技术效
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